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Abstract 
This seminar launched the course on the RTB Toolbox for Working with Root, Tuber and 
Banana Seed Systems, covering 12 tools for studying and documenting these systems 
(https://tools4seedsystems.org/). The online seminar was held for two hours a day (26, 28 
and 29 July 2021) and was attended by between 85 and 134 participants from 26 to 39 
countries. The Toolbox originally included a set of 11 tools and a glossary, but in this seminar 
an additional tool was also discussed (the Cassava Seed Unit Toolkit). The RTB crops are 
important for food security, and they have unique, vegetative seed, which is challenging to 
breed, trade, transport and store.  
Each of the tools is presented briefly, with a link to the PowerPoint and to the video of the 
recorded presentation. This report emphasizes the question-and-answer session that 
followed each presentation. This seminar is the first of three phases in a practical course on 
the Toolbox. Phase 2 is fieldwork using selected tools, and Phase 3 will be a seminar to present 
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Report on the first virtual seminar for the 
course on the RTB Toolbox for Working 
with Root, Tuber and Banana Seed 
Systems, 2021 
26, 28, & 29 July 2021  
OBJECTIVES 
• Present the individual tools of the RTB Toolbox for Working with Root, Tuber 
and Banana Seed Systems (the “Toolbox,” for short) to an audience of seed 
system professionals within the CGIAR system and beyond 
• Receive feedback from these colleagues, as questions and comments 
• Explain the next two phases of the course on the Toolbox 
 
PARTICIPANTS 
Toolbox supervisors (Jorge Andrade-Piedra, Margaret McEwan, Conny Almekinders), tool 
owners (the specialists who have designed the tools), and potential members of the active, 
committed training teams (ACTTs), as well as academics, government functionaries, 
researchers, donors and other seed system professionals (table below). 
Date 
Number of participants 
(not including presenters and staff) 
Number of countries^ 
July 26th 134 39 
July 28th 110 36 
July 29th 85 26 
^ 43 countries in total: Armenia, Australia, Bangladesh, Benin, Bolivia, Brazil, Burundi, Chile, China, Colombia, 
Congo, Democratic Republic of the, Côte d'Ivoire, Ecuador, Egypt, Eritrea, Ethiopia, Germany, Ghana, Haiti, 
India, Italy, Kenya, Madagascar, Malawi, Malaysia, Mauritius, Mozambique, Nigeria, Panama, Peru, Rwanda, 
Spain, Suriname, Tanzania, The Gambia, The Philippines, The Netherlands, The United Kingdom, The United 




• July 26th. Welcome by the director of RTB, and an Introduction to the Toolbox. Four 
tools: Multi-stakeholder framework, Small-N/exploratory case study, Means-end 
chains and the Four-square method, presented by the tool owners. Feedback from 
the audience. 
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• July 28th. Four tools: Seed tracing, Impact network analysis (INA), Seed Tracker, and 
Experimental auctions, presented by the tool owners, with feedback from the 
audience. 
• July 29th. Four tools: Integrated seed health approach, Cassava Seed Unit Toolkit, 
Seed regulatory framework analysis, and Sustainable early generation seed 
business analysis tool (SEGSBAT), by the tool owners, with questions and answers. 
Next steps, what to expect from phases 2 and 3 of the course, presented by the 
facilitator. 
 
DAY 1 – JULY 26TH   
Watch the recorded presentations here. 
WELCOME 
Graham Thiele (RTB director). See full presentation here. 
Summary 
The Toolbox is an integral part of RTB, which is an alliance of different CGIAR centers. The 
Toolbox wouldn’t have been possible without some amazing collaboration from Wageningen 
University and Research, and the University of Florida. We work with a cast of thousands, and 
hope to work with more as a result of this course. RTB works with five major crops (bananas-
&-plantains, cassava, potato, sweetpotato, and yam) as well as some minor root and tuber 
crops, to harness their potential to improve food security, nutrition, income, climate change 
resilience and gender equity. 
Seed systems are at the heart of work with these genetically complex crops. They are all 
vegetatively propagated (bulky, perishable and may carry pests and diseases). 
This Toolbox is one of RTB’s golden eggs, which are our collective assets, the result of nearly 
ten years’ work in RTB. We are immensely proud of this Toolbox. 
As CGIAR moves into the One CGIAR next year, partnerships, capacity building with other seed 
system networks will be important, and the Toolbox will play an important role.  We are 
pleased to bring on board Context Network, which worked with us on our BASICS project in 
Nigeria.  
We are grateful to our donors, the UK Foreign Commonwealth and Development Office 
(CDO), the Australian Center for International Agricultural Research (ACIAR), the Swiss Agency 
for Development and Cooperation (SDC), the Bill and Melinda Gates Foundation (BMGF) and 
the US Agency for International Development (USAID). 
INTRODUCTION TO THE TOOLBOX 
Margaret McEwan, Senior scientist, International Potato Center (CIP). See full presentation 
here. 
Summary 
Begins by playing the video “Toolbox, Tools 4 Seed Systems.”  
Hopefully this is the first of a series of trainings across several continents. Roots, tubers and 
bananas are produced on 570 million farms and most of their seed systems are informal. Seed 
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systems are complex. We need skills in agronomy, and in other sciences and social sciences 
as well as in policy and regulatory frameworks. The RTB seed system of practice is 
interdisciplinary. In a recent publication we identified gaps (McEwan et al. (2021). “Breaking 
through the 40% adoption ceiling." Outlook on Agriculture). These gaps relate to how to get 
quality seed to different farmers in different contexts for different crops. It’s not a one-size-
fits all. The breeders are doing a great job, but without functioning seed systems, we will not 
benefit from new varieties.  
The tools. A continuing problem is assuring good seed health. We must understand the 
demand characteristics of different types of farmers (men, women, poor, less-poor). Their 
demand will vary according to context. We work across 17 countries, with over 50 
researchers. The Toolbox has 11 tools and a glossary. Each tool has been validated in at least 
two countries and with two crops. That evidence has been published in peer-reviewed 
journals. Each tool has a two-page description page and a longer user guide. The tools are 
backed by science.  
Seed value chain. When you decide which tool to use, you may consider either the seed value 
chain or the project cycle. Different tools are more appropriate for different points along the 
value chain or the stage of the project.  
Some of the tools can be used across the value chain, such as the multi-stakeholder 
framework. We are looking at the perspectives of different actors.  
Many tools focus on the downstream end, what do farmers prefer about varieties and seed. 
We will learn about some of these tools today, like the Small N/exploratory case studies, Four-
square method, and Means-end chain analysis. 
Later in the week we will look at other, more business-oriented methods, like SEGSBAT and 
we are happy to have Context Network with us.  
  
You may choose a tool based on the part of the seed value 
chain that you are working with … 
… or choose a tool according to where your project is in its 
life cycle 
 
Project cycle. Different tools are suited for problem identification, designing objectives and 
strategies, implementing the project, monitoring evaluation and learning (MEL) and scenario 
analysis. E.g. Impact Network Analysis (INA) and seedHealth models are suited for scenario 
analysis. 
Growth. Many colleagues are using the Toolbox for other crops, including cereals, and fruits. 
The Toolbox has been applied in 10 crops, in 26 countries, in 76 applications. 
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We want to collaborate with our partners to move away from research and more towards 
development by:  
• Identifying effective seed delivery pathways 
• Ensuring seed health and stopping the spread of disease 
• Capturing the demand characteristics of different types of farmers 
• Designing effective policies & regulations. 
PRESENTATION ON THE MULTI-STAKEHOLDER FRAMEWORK 
Jorge L. Andrade-Piedra, plant pathologist, CIP, see presentation here. 
Abstract 
The Multi-stakeholder framework can be used for planning or for monitoring and evaluation 
(M&E). It is an excellent way to get an overview of a seed system. People from different 
stakeholder groups fill in a chart that provides a qualitative description of the seed system, 
including the constraints and a snapshot of the state of knowledge about the system. 
Discussion, Multi-stakeholder framework 
Martha Giraldo. Could the framework include researchers or crop specialists and extension 
agents? 
Reply. Yes, definitely. Having scientists, and researchers and crop specialists in the workshops 
is key. These are some of the stakeholders we include in the method. 
Prossy Isubikalu. An example of a populated matrix would help me understand what type of 
info to include hence the questions to ask. 
Reply. Have a look at this document:  
Andrade Piedra, J. L., Bentley, J. W., Almekinders, C. J. M., Jacobsen, K., Walsh, S., & Thiele, G. 
(Eds.). (2016). Case Studies of Roots, Tubers and Bananas Seed Systems. RTB Working Paper 
2016-3. https://cgspace.cgiar.org/handle/10568/81052  
Sethuraman Sivakumar Paramasivan. Are we looking at the importance and influence of 
each stakeholder (as followed in stakeholder analysis) in the seed system? 
Reply. This is an important issue. In many complex seed systems there are power struggles, 
so we need to be sensitive to understand these issues. We call them coordination 
breakdowns, so the framework can help to identify these. If there are issues, we need to 
manage these. Before the workshop we can interview people to try to understand these 
issues. The workshop helps us to identify these potential coordination breakdowns.  
Mark Tokula. How does the Framework ensure that appropriate respondents are selected in 
the focal group discussion? 
Reply. That is why it is important to have social scientists on the team. I am a plant pathologist 
so I don’t have the expertise to identify key stakeholders or assign appropriate questions. So 
having people with experience in multi-stakeholder processes, and having social scientists on 
the team is important for making sure that everyone’s voice is heard. 
Thomas Remington. Given the prevalence of donor support and subsequent seed subsidy 
might add donor and implementing agency to the matrix. 
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Reply. The Framework was adapted from one of the Seed Systems Security tools developed 
by Tom Remington, and Louise Sperling and others. It’s an option to add rows. We provide 
here a tool that can be adapted to specific conditions. If you need to add other columns or 
rows that is possible. We encourage people to modify the tool. But if it is modified too much, 
then meta-analysis would be difficult.  The matrix and questions should be reviewed and 
adapted to each context, so adding donor and implementing agency would be good. There is 
already a row for NGOs. 
Anna K. Wamache. Is the information collected static or does one have to update the SH 
Matrix while the project is ongoing? 
Reply. Ideally we can use the framework at the beginning of the project, at the diagnostic 
phase, but it can also be used for M&E, every six months or year. So yes, the tool can be used 
at different stages in the intervention. 
Setegn Gebeyehu. Considering the level of rigor employed, are the results from such analysis 
acceptable for publication in peer reviewed journals? 
Reply. When we adapted the tool we published it in a peer reviewed journal. You can 
complement the tool with other tools. The website has many examples of published articles 
using this method. You can find some on the toolbox website  
https://tools4seedsystems.org/tools/multi-stakeholder-framework/  
Stephen Walsh. What do you think are some of the institutional challenges to encouraging 
more stakeholders to use the framework? 
Reply. Good question Steve! Too often the design of seed system interventions is done on 
paper or on the back of the envelope and very quickly, using existing biases and 
preconceptions. It would be good if new interventions have an inception period, when the 
MSF can be used to obtain broader consultation and to identify key constraints, and then 
design the intervention to address those constraints. Others can contribute! 
David Obisesan. Is this tool adaptable to other crops apart from RTBs? 
Hi David, YES! Even though they were developed for RTBs, most of the tools are adaptable for 
other types of crops, like grains and forages. We actually have some examples already of using 
the framework for other crops. Especially for other vegetatively propagated crops, but in 
many cases for others too. 
Diego Naziri. It seems that the framework might need many adaptations based on objective 
and context. Do you provide detailed guidance on this adaptation process so that fidelity is 
maintained and meta-analyses is possible? 
Reply. The objective of using the framework is to have a snapshot of a seed system, especially 
in relation to seed security. If you see that major changes need to be done for using the 
framework according to your objectives, maybe it is an indication that you may need another 
methodology. Please have a look at the user guide for a comprehensive discussion on this: 
Bentley, J. W., Mudege, N. & Andrade-Piedra, J. L. (2020). User guide to the multi-stakeholder 
framework for intervening in root, tuber and banana seed systems. Lima (Peru). CGIAR 





1 2    R E P O R T  F I R S T  S E M I N A R  F O R  C O U R S E  O N  R T B  S E E D  S Y S T E M  T O O L B O X   
Prossy Isubikalu. At what level is the framework most useful? National or regional? 
Reply. It can be used at different levels according to your objectives. We have used the 
framework at the national level to trigger discussion about regulations (e.g., 
https://cgspace.cgiar.org/handle/10568/110925), but it also has been used in more specific 
geographic areas (e.g., https://cgspace.cgiar.org/handle/10568/93374). 
Basil Mugonola. How does the framework capture the cultural issues around seed systems? 
Reply. Good question. The MSF can disaggregate different stakeholder types - e.g. different 
socio-economic, gender of seed producers or seed users. So, their perspectives on different 
constraints will come out, but not specifically cultural issues. However, additional probing 
questions could be added to draw out cultural issues.  
PRESENTATION ON THE SMALL-N/EXPLORATORY CASE STUDY 
Conny Almekinders, Professor, Wageningen University and Research, see presentation here. 
Abstract 
This tool helps to understand and diagnose farmers’ seed systems, and to identify the 
challenges in improving local availability and access to quality seed. It is a qualitative method 
for focusing on a single crop in farm communities, to understand the major issues in the 
system.  
Discussion, Small-N/exploratory case study 
Conny Almekinders. I want to take a moment and add something. I said that the Small N is 
not representative. But I meant that in a specific way. The case study is representative, 
because we make these relevant categories and we make sure that everybody is included, 
particularly women. However, you can run into a problem with representativeness is you do 
not know what is the proportion of women in the total population. With women and men, it 
is usually half-half. But with rich and poor farmers you don’t know how many belong to each 
category and it is difficult to get the exact proportion.   
Setegn Gebeyehu. How does the Small N/exploratory case study differ from normal 
(conventional) survey work that also uses a questionnaire? 
Reply. Primarily the difference is that conventional surveys usually aim for a large sample size 
to ask all the same questions across a large number and do statistical tests. Small N focuses 
on gathering more detail in a smaller sample to get deep understanding in an agile way 
without being constrained by statistical tests for large samples. With Small N we usually get 
descriptive statistics. For a category of farmers, you can describe their varieties and seed uses. 
Not having the statistical tests for some researchers might be a problem. But there are many 
journals that will accept studies that collected data with Small N. 
Stephen Walsh. One of the key 'tools and capacities' for the small N approach is to have an 
open mind and not a fixed mindset (i.e. - we are looking for X data to prove X point to support 
our intervention ideas); do you have suggestions on how to encourage / motivate having this 
open mind when it comes to doing small N work (many practitioners may arrive with a fixed 
idea of the issues)? 
Reply. It is the purpose of the small N to not be narrow minded and to develop a broader view 
of how access to varieties and seed works differently for different farmers. Before doing the 
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study, it is important to do interviews with experts, to walk around the farm community and 
get an idea of what farmers think is working well and what they would like to see changed. 
That will help you come up with a better survey. We often don’t think of talking to the local 
extension agent, but they know the local situation so much better than we do. When we fly 
in from the north we should not presume that we know how to do a small N study. We need 
the local people. I would also add, having a multi-disciplinary team helps to question set 
perceptions from each of us. Using principles of triangulations is also important. 
Martin Chiona. What does N stand for in "Small N"? 
Reply. 'Number' - meaning sample size of farmers. It's the idea that you can gather useful 
qualitative information from smaller groups in a practical way. 'Small is beautiful' ;-)  
Basil Mugonola. What constitutes a community in light of a seed system? 
Reply. The way communities are formed varies from place to place. They might be spread out 
or confined. You have to figure out with your collaborators what is a community. Those 
interviews you have to do beforehand and that helps you to define your community in the 
system.  
Erna Abidin. Hello, I am Erna Abidin from Reputed Agric 4 Dev Stichting and Foundation 
(https://reputeda4d.nl/portfolio/). Ted and I are currently working in Ghana, and are involved 
in the on-farm, Tricot Scaling Project (RTB Scaling project) for variety selection prior to seed 
dissemination to wider users. I know that this seed system tool is very useful for us, 
particularly as an agent, we are transferring the technology to partners (NARs, Vocational 
Schools, NGO, MOFA, groups of progressive farmers, etc. for scaling purposes). I am very keen 
to know if we can combine the two tools/technologies, e.g. Seed System Tool and Tricot-
ClimMob-Citizen Science? 
Reply. The Tricot trial is a large N exercise. It is inevitable that we find the moment in project 
cycle to jump from large N to small. When I work with researchers who are quantitative they 
want to start with large N, to dive deeper. But I say, how do you sample your numbers if you 
don’t know the context first. You have to use small N and large N together, alternating 
between the two.  
Amanpreet Kaur. How do you define rich and poor farmers? Are you dividing them on the 
basis of their land holdings or is there a different criteria used? 
Reply. When I come into a community I cannot know. You need to do your homework before 
you construct you survey. Interact with local collaborators, walk through communities. Spend 
some time talking to farmers and NGO people about what they consider rich and poor.  
 
Sethuraman Sivakumar Paramasivan. Is it possible to derive generalizations from multiple 
case studies, using qualitative analysis software? 
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Reply. Qualitative analysis software is useful to analyze multiple qualitative, in-depth 
interviews. I would use in-depth interviews for getting an understanding of the context and 
details, but I would not engage in comparative interviewing. 
Rockefeller Erima. At times it is difficult to categorize farmers i.e. poor, rich etc. What if we 
just include some variable that can help us in clustering these groups? 
Reply. Important question Erima. We do usually include some method(s) of differentiating, 
many of which do not rely on only rich vs. poor, but recognize a range of measures of wealth 
and complex socio-economic situations in society. Small N is valuable for understanding these 
complexities. Clusters or typologies can be constructed where useful, by using a range of 
characteristics. 
David Obisesan. Are there other limitations or anticipated limitations of the Small N that 
researchers might face using it? 
Reply. The ones given in the presentation are the main ones .... 
Ngabirano Wilber. Before a certain variety is taken the farmers, do you first test soil to prove 
if it can do well? 
PRESENTATION ON THE MEANS-END CHAIN ANALYSIS 
Fleur Kilwinger, Ph.D. candidate, Wageningen University and Research, see presentation 
here. 
Abstract 
This tool from marketing studies helps to understand how consumers evaluate and why they 
value a certain product or service, such as seed. It provides a hierarchical value map. One of 
the strengths is that the consumers (usually the farmers, in our case) define the criteria that 
they themselves value, in seed or other products. 
Discussion, the Means-end chain analysis  
Prossy Isubikalu. What does means-end really mean? 
Reply. When people buy a product or a service, they buy it because they will get a certain 
benefit or value. It is the means to an end, not just that farmers want the means; they want 
to get a certain end. That is what you do with the laddering interview. People say they prefer 
traditional varieties, and so you ask why do you prefer traditional varieties? And it may be 
because it has a longer lifespan and they can invest less in seed and that will leave them with 
more money for other household needs, and so you create a ladder of what is really 
important. The method helps you to understand 'means' to achieve 'ends'. For example, the 
different traits of a variety can provide 'means' to achieve 'ends' like meeting household food 
needs, or making money from market sales. 
Prossy Isubikalu. For the part of chain analysis, am I right to think we look at all actors at each 
node or function and get a means of how they evaluate? 
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Reply. That relates to the earlier question. The means is a means to an end. 
Prossy Isubikalu. Evaluating seem to be more qualitative, how do I get means of a quantitative 
measure? 
Reply. It gets more quantitative because you group all the means in a matrix and you get an 
overview. So you code responses and aggregate them in a matrix to get a quantitative 
analysis.  
Abebechindi Egebasa. Is it possible to use a tablet during the interviews? 
Reply. That would be possible if you use a hard laddering approach, where you already define 
your categories. So then you only have to write down which links are made. If you use a soft 
laddering approach, you have really qualitative interviews, so if you want to write everything 
the interviewee said it might be better to use a voice recorder and then write out the 
responses at home.  
Mark Tokula. How is sample size determined with this approach to avoid bias? 
Reply. You usually want to get an overview of how a certain group of people think. And in 
your interviews after a while you start to get repetitive answers. That is usually a sign that 
you have all the information you need. This is usually between 30 and 60 respondents, 
especially if they are like-minded. So young men from a certain region might have more 
similar responses than older women at the other end of the world. You notice it by getting 
repetitive answers. Then you know that you have most of the information.  
Question. What is the distinction between hard laddering and soft laddering in terms of 
sample size? 
Reply. The whole reason you do a hard laddering approach is because it is easier to get large 
sample size. The benefit of means-end chain analysis is that the respondents select and 
verbalize attributes that they find important. With hard laddering you select those attributes 
and put them in the table and the respondents make relations between them, so you lose 
some of the benefits of means-end chain analysis. You could make a combination if you know 
which attributes your respondents find important. You could then change that to hard 
laddering. Means-end comes with a lot of theory behind it.  
Putriabidin@gmail.com. How does this compare to the perceptual mapping in marketing? 
Reply. I’m not familiar with that, so I don’t know. 
Putriabidin@gmail.com. One of the limitations indicated is ‘bias’; is this the interviewers’ or 
respondent? As a further advantage, farmers get to give their views- please expound and 
relate. 
Reply. You have interview bias. If you clearly mention that you are from the NGO that 
promoted a variety, and then you ask farmers what they think of that variety, they will likely 
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tell you that they like it. You have to be careful in the interview to get the real answer, but it 
is not just with means-end. That is with any interview. You can reduce the bias a bit with how 
you ask the questions. Instead of saying “Is animal welfare important when you buy meat?” 
Ask “What is important to you when you buy meat?” Then they have to mention animal 
welfare on their own.  
PRESENTATION ON THE FOUR-SQUARE METHOD 
Lucy Mulugo, Professor, Makerere University, see presentation here. 
Abstract 
The Four-square method is used in communities to estimate the frequency with which 
varieties are grown. Depending on whether they are grown by many households or few, on 
large areas or small, some varieties are common, some are safe, some are limited, and some 
are rare. 
Discussion, the Four-square method 
Aman. How do you define rich and poor farmers? Are you dividing them based on their 
landholdings or is there a different criteria used? 
Reply. It depends on the farmers themselves. They define what a rich farmer is and what a 
poor farmer is. And based on that, landholdings must come in, but it is up to the farmers to 
decide. 
Prossy Isubikalu. How do you measure large or many when using the Four-square? 
Reply. Large and small are relative and depend on the context. The farmers themselves define 
the terms. Even on a large land area. They will define that. 
Prossy Isubikalu. What is the boundary between few and many or large vs small area? 
Reply. Like the previous question, this depends on the context and the definitions get agreed 
upon at the beginning of the exercise. It depends on the farmers. It changes from one place 
to another. 
Prossy Isubikalu. How do you then go about the limitations because they greatly affect the 
quality of data collected? 
Reply. It takes skill to use this method. With skill you know how to facilitate this discussion so 
you don’t get confused. You are already aware that this is a shortcoming, so you can take the 
farmers through it. One way that the method guards against this is through participatory 
group validation. This allows for corrections and rethinking during the exercise. 
Prossy Isubikalu. I missed how the Four-square is used in identifying bottlenecks. 
Reply. If I take you back to the video that was showed in the introduction, they showed the 
project cycle. There was a part that showed where the Four-square method could be used. 
For example, from my Ph.D. work, I was trying to see why there was no use of tissue culture. 
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Four-square helps you to see what is the problem. It could be what type of varieties were 
promoted, or what type they desire. It is important to bring to light what is important to help 
a community. Also you can see the user guide. 
Apolo Kasharu. How do you reduce human induced bias and subjectivity of placing 
participants in the squares? 
Reply. You as a researcher you cannot know this community better than the people there. In 
this case you make sure that the farmers delineate for you what they mean by large and small 
area. To them what is few versus many. Place yourself outside and let the people take you 
through. We also need social scientists on board. Four-square method is not meant to create 
homogeneous groups. Some level of diversity is meant to be there, so a lively discussion will 
develop, and different opinions will come to the fore. The method is participatory. This means 
that the participants themselves are ultimately making the placement in the squares. They 
have a chance to discuss, validate, and review during the exercise. 
Prossy Isubikalu. I think we need to be clear on what is on the X axis and Y-axis. 
Reply. That is true. We have a square with varieties that are grown by many farmers, or few, 
on a large area or small, that is your X axis and Y axis. 
Carl Wahl. I think with the complexity of the tools (to users without experience) it might be a 
good idea to do deep dives into each tool to be posted to YouTube or Vimeo, etc. 
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DAY 2 – JULY 28TH   
Watch the recorded presentations here. 
REVIEW OF DAY 1 
Conny Almekinders, Professor, Wageningen University and Research, see presentation here. 
PRESENTATION ON SEED TRACING 
Fleur Kilwinger, Ph.D. candidate, Wageningen University and Research, see presentation 
here. 
Abstract 
Seed tracing can be used to map seed flows, information flows, or to trace how disease might 
spread. The data may form the basis of an impact network analysis (INA). Seed tracing 
provides a quantitative understanding of the links between key actors of the seed system.  
Discussion, Seed tracing  
Carl Wahl. With seed tracing ... if conducting the survey before the farmers source their seeds, 
is there a risk that they will give idealized cases? (Where they plan on sourcing their seed). 
Reply. It is possible that they would tell you an ideal. Or they may have something in mind, 
and then another opportunity comes along, and they change. So there is a risk if you just ask 
them where they plan to get seed. I would always ask them afterwards, “Where did you get 
seed?” 
Charles Staver. It would seem that step 1 is the definition of questions to be answered.  Any 
examples of specific questions which RTB teams have tried to answer? 
Reply. I realized during the presentation that I included the small image and that is from a 
network where they try to identify key nodes in the network (people who share a lot of seed). 
And that was for health management. Because if people share a lot of seed they can share a 
lot of pests and disease. So if you know who these key nodes are, you can take quarantine or 
other measures to prevent the spread of pests and disease. That is an example of a research 
question: “What are the key nodes in a seed network.”  
Jan Low. Please provide a practical example of how you would apply seed tracing.  Are you 
asking for names and locations and quality of seed? 
Reply. Yes, we have done that in quite a few cases. You go to the field and select your farmers 
by random sampling or by snowball sampling, or you can use a GPS to place them on the map. 
You can ask farmers to rate the seed. Or you can measure disease presence on the farm. So 
you can add a lot of information to a seed study. You start with a node of where the seed 
came from and where it went and whatever you want to know, you can ask, depending on 
the research design.   
Mark Tokula. How will the seed tracing overcome the problem of multiple names given to 
same varieties in different locations when done over the phone? 
Reply. That is an issue. We recently did a seed tracing study and the government provided a 
list of all the local names in the area, so in 95% of the cases we were able to rename the 
varieties with an official name, but it is not always possible. If you really want to make it 
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accurate you could do a fingerprinting exercise with your seed tracing, but then it becomes 
more complicated and more expensive. We always try to find an institution that can give us 
local names, because they usually have some idea about the local names  
Anna K. Wamache. How do you handle multiple answers of seed sourcing from one 
respondent such as from local multipliers, from their own farm and from research centers? 
Reply. To make it easier, it is good to think beforehand what you want to trace and the 
timeframe. You might want to know the original source, so where did you first get this variety. 
Or where did you get your seed last season. They could still get multiple answers, but you can 
just visualize that in the network. So you get more links. But it is good to set boundaries, 
otherwise you don’t know what you are tracing.   
Basil Mugonola. Farmers in our setting use a lot of saved/recycled seeds especially for RTB 
and may not even recall where the seed came from. How does this tool handle this? 
Reply. That is true. First you can map farm-saved seed, so it just loops to itself. You can map 
how many farmers save their own seed. Or get it from an off-farm source. If they don’t 
remember, that is a limitation. It can result in bias. Farmers will always remember the link 
from a neighbor, but if they just asked for seed from a field, they may not have the 
information. It’s good to ask, but there may also be some bias.  
Carl Wahl. We're talking about "seed" tracing - but seeds can travel distances that RTB cannot 
practically. Do you see physical / distance limits emerging with transfer of vegetatively 
propagated planting materials? 
Reply. I have not done much research on true seed, so I don’t know how big their networks 
are, but I am amazed at how far seed can travel, on a motorbike, or on a truck. Seed still 
moves some distance, even across borders. True seed may have longer distances. 
Munyabarame Denis. How can the seed tracing study improve the seed system? 
Reply. If you know the key nodes in a network, you can work with them to prevent diseases. 
You can also use them as introduction points to introduce new varieties. It helps you 
understand for the people who don’t have access: is there a difference in access for men and 
women? There are a lot of questions you can answer with seed tracing studies and based on 
that information you can design your intervention about how to spread a variety with key 
actors.   
Gentle Komi. How do you account for, or trace seeds transported by animals especially 
invasive species? 
Reply. That is mainly applicable to true seed crops. For RTB seeds I don’t know about animals 
spreading these. We usually trace seed spread by human actors. 
Eric Delaquis. In our work in Southeast Asia we have documented cassava seed transfer over 
500 kilometers. When RTBs become commercialized. the assumptions that RTB seeds are not 
transportable quickly disappear.  
Reply. That is very true. Sometimes seed goes over a long distance. True seed you can move 
by plane. With trucks and so on it can really be distributed.  
 
Mihiretu Cherinet. In the informal seed system, the real source may not be known clearly. 
How does seed tracing help to understand this? 
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Reply. We try to find out what the original source is, and in some cases it is not possible to 
trace it back. Farmers may not remember, or may not have contact details, or may not want 
to give them. You have to try your best. That is the reality that sometimes you cannot try it 
out. Sometimes farmers remember, and you may get confirmation from the other person.  
PRESENTATION ON IMPACT NETWORK ANALYSIS (INA) 
Karen Garrett, Professor, University of Florida, see presentation here. 
Abstract 
Impact network analysis (INA) provides a scenario analysis to evaluate seed system outcomes. 
It may be used to answer questions about the locations that are important for managing a 
seed system; how the benefits of the system are distributed by gender and age; how policies 
and subsidies can influence system outcomes, and can provide information for monitoring 
and evaluation. INA examines the socioeconomic network and the seed and pathogen 
movement network.  
Discussion, Impact network analysis (INA)  
Setegn Gebeyehu. What will be the best team composition, i.e. the disciplinary background, 
the experience, how many people to conduct a seed system study using INA? 
Reply. For a dream team, you would want three types of disciplines. A person with experience 
in using R and thinking about models using R. And a person who is familiar with the biology 
of the system, so if you are considering the spread of disease, someone who knows how that 
disease works in the system, and a person with social science experience who has expertise 
thinking about the human interactions in the system.  And then if you can represent each of 
those three types of people with more than one person, that is even better.  
Deusdedit Peter Mlay. Sometimes the choice of variety is made based on the customer 
preferences. Where is this one captured in the analysis? 
Reply. If we are thinking about a variety moving through a network of farmers, we might want 
to form more than one network. Here is a link to a paper by Anderson et al. 
https://cgspace.cgiar.org/handle/10568/101668 where we had information about 
movement by multiple varieties and we could look at them as different networks. That might 
be important to understand why one variety has a wide spread and another one is limited in 
spread. Some of the tools next meeting will get into those aspects of how people make 
decisions about which variety. Once you know something about the structure of the network, 
which could be big or small depending on the variety. You can analyze them and compare 
who is accessing one variety vs another. But if you know the network structure you don’t 
necessarily know why that happens, but if you use some of the other tools you can know how 
people make some of those decisions. Once you know the network for the variety, if they are 
both susceptible to a pathogen you are interested in, you could combine them to see their 
risk to disease spread. But you might want to keep them separate if they have different traits 
for farmers too. Like in the Anderson et al. paper, some varieties were orange-fleshed 
sweetpotato (OFSP), but some were not orange. And the spread of the OFSP through the 
system has implications for nutrition as well.  
Anna K. Wamache. Is it correct to assume that INA looks at longitudinal data and if so, how 
far back is the period of assessment? 
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Reply. You can apply INA on a question that you define as recent or over a longer period. If 
you combine information over a long time in a network analysis, that could get more 
complicated as some of the links represent events from a decade ago and others are recent, 
so that would be part of the design, to define the time period of interest. You could use it 
across historical periods or current periods. depending on the time or the research question 
you are interested in.   
Jorge Andrade-Piedra. How can seed tracing and INA work together? 
Reply. Seed tracing is a way to collect information to characterize what the seed movement 
network is like. Once you understand that, you can answer some questions immediately, like 
if you understand gender you can answer questions, for example if one gender supplies seed 
to another. And if you want to do scenario analysis you can use the network estimated from 
seed tracing as input in network analysis and then see in scenario analysis what are the 
implications of that structure. For example, if a new variety comes into the system, how does 
it move through the network. Or if a new pathogen comes into the network, how does that 
disease move through the network? And what would be the hypothetical changes you could 
make in the network that would slow the spread of disease or the movement of the improved 
variety.  
Samuel Kalimunjaye. Can we use INA to measure the effectiveness of certain seed system 
interventions? 
Reply. That is one of the most interesting aspects of INA. If you evaluate what a current 
network looks like, by using seed tracing, for example, then you have that network in mind 
and you can see what the implications are, for example: if a new variety enters a region, where 
is it likely to spread? And who will have access to that new variety? But you could take that 
network and say, suppose through an education program or subsidies we could change who 
has access, we could tell if people in one network, or women, could have improved access if 
we increased the number and the type of links. What are the logical implications if you try to 
introduce a new variety? 
Mihiretu Cherinet. How possible is it to validate INA and at what stage? 
Reply. Just as it can be hard to get enough data to characterize the system, it can also be 
difficult to get enough data to validate that. In some cases, we might just have to realize that 
we have some data and we can do speculative analyses. But once you have more data about 
a system, especially if you have time-series data, then you could validate the INA in terms of 
seeing what does happen over time, and if that is what you expected. If you wanted to do a 
very fine validation of INA, you might want to have multiple seed systems, like a randomized 
control trial, so an extensive validation would be a big undertaking. But you could think about 
different degrees of validation, if you have a small data set or if you are setting up a large, 
randomized control trial with multiple villages with different predictions and interventions.  
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PRESENTATION ON SEED TRACKER 
Lava Kumar, Head of Germplasm Health and Virology, International Institute of Tropical 
Agriculture (IITA), see presentation here. 
Abstract 
The Seed TrackerTM is a digital tool for seed system development. The software can be used 
on a smartphone or any other Internet enabled device. The information can be used for 
business, e.g. to connect buyers and sellers of seed. Seed Tracker can also be used by seed 
regulatory agencies, to facilitate electronic certification of vegetatively propagated seed.   
Discussion, Seed tracker  
Lawrence Kent. Can Lava tell us more about the use of Seed Tracker to simplify certification 
of stems? And to facilitate marketing of stems produced by commercial seed entrepreneurs 
in Nigeria? 
Reply. This highlights two objectives that led to the development of Seed Tracker. 1) How 
does it facilitate certification? The digital, coding system that is encoded in Seed Tracker, the 
digital data collection forms, have been tailored to automatically comply with the national 
regulatory requirements that would allow certification of seed. So in that way, it simplifies. It 
also takes over the need for visiting offices to submit paper forms, which has been highlighted 
as one of the bottlenecks for compliance. So the digital tool simplifies both submission and 
tailoring the production practices for the regulatory practices.  2) Regarding marketing, one 
of the benefits of using Seed Tracker is the visibility. Once the app is downloaded, all app 
owners can benefit from receiving alerts. If anybody submits a request for seed, they all get 
an alert. Likewise, it also gives an opportunity for seed buyers to specifically choose a 
particular seller nearest to them, or a seller who is producing and marketing a variety of 
choice, to make a specific contact.  
Daniel Manduwa. We are really struggling to establish a workable cassava seed system in 
Malawi. Can I include other players in the Seed Tracker and adopt it to Malawi? It would be 
great now that we have the semi-autotrophic hydroponics (SAH) which seems to be a 
promising technology for some of our challenges in the seed value chain. 
Reply. It is quite easy to adapt Seed Tracker to Malawi. All it requires is to define at what level 
you want to use it. At the project level? At the national level? If you want to use it at the 
national level, it is better to engage with the regulator so we can start working with them to 
set up a system which is in compliance with national regulatory requirements for cassava seed 
production as well as for marketing. But if you want to use it as a specific project tool, that is 
also possible. So it is quite flexible, and I would be happy to work with you. IITA also has an 
office with the Cassava Program in Malawi. You can contact us through them; we’ll get back 
to you and set up a system for your requirements.  
Daniel Manduwa. I am actually working for IITA/Malawi. 
Reply. Great, then it is much easier to make a connection.   
Deusdedit Peter Mlay. In Tanzania we have the Tanzania Official Seed Certification Institute 
(TOSCI) as the seed certification institute carrying out same tasks as the National Agricultural 
Seeds Council (NASC) in Nigeria. 
Reply. TOSCI is already piloting Seed Tracker for cassava in Tanzania, and they’re also 
interacting closely with NASC so they can learn from each other’s experience. 
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Ndirigwe Jean. How do you ensure or verify the quality of quality declared seed (QDS) at the 
producer level? How can inspectors verify the quality of seed before certification? 
Reply. It is done in two ways. 1) There are guidelines about who can use Seed Tracker. Seed 
Tracker for the seed producers who have been accredited. They are already under the scrutiny 
of the regulatory agencies. And the only way they can stay in the system is by ensuring 
compliance to the monitoring guidelines. And the inspection is carried out by the regulatory 
authorities, and there is a separate module which facilitates inspection. So there is no need 
for any extra applications to be submitted. Once a seed field is registered, it automatically 
sends an alert to the regulatory agencies. They will deploy an inspector closer to the field to 
perform inspection. And the regulatory inspectors also feed the data into the Seed Tracker 
system, so that all the data is in one place. Once a field is accredited, it appears as a field that 
has passed certification. If the seed fails certification, that will not appear for the sale process. 
The stems are forbidden for further reuse as seed, but the roots can be harvested for 
consumption, and for sale in the markets.  
Setegn Gebeyehu. What major technical adjustments or modifications are needed to use 
(adapt) the tool for other crops such as potato and sweetpotato? 
Reply. The major modification is going to be under the production planning form, and the 
crop management. Because these are specific aspects and change for each crop. For example, 
some crops are plantable multiple years. Some, like cassava. are usually planted once per 
year. So, we have to make certain adjustments to enable the crop cycles and likewise the 
propagation type. Usually these changes are just a matter of a couple of days of programing. 
We have the frameworks which have already been developed, for all RTBs: cassava, yam, 
sweetpotato and potato. It is fairly straightforward to make these modifications. And recently 
we are also adapting these tools for seed field crops like maize and rice in Nigeria, so these 
adjustments don’t take much time.  
Anna K. Wamache. Is there an integration phase with existing in-country ICT systems? What 
are the lessons learned in applying the seed tracker in the informal seed system in Tanzania 
and transition to a formal system? Does the seed tracker integrate in harmonization of seed 
movement across borders? 
Reply. The integration phase with the existing ICT systems depends on whose ICT systems you 
refer to. Is it an organization promoting the seed? Or is it regulatory agencies? We have 
experience with both. It usually changes by country. For example, with the Nigerian regulatory 
agency, they already have an ICT system. During the piloting phase we hosted an ICT server. 
Once the system passed all the checks and balances, then it has been transferred to the NASC 
ICT systems. This generally requires consultation with their administration on how this is going 
to take place, so this is done on a case by case basis. It is not something we can generalize. 
What is important is that this integration is straightforward. We have examples of establishing 
a new, stand-alone system, as well as integrating Seed Tracker with already established ICT 
systems.   
Regarding the second question: so far it was done only for cassava. It has been piloted as part 
of a project. So the first aspect is familiarization. People are not used to using digital tools for 
seed management, so obviously the tool needs to be introduced to all the value chain actors 
who are going to use this tool, and you also need to explain to them what are the benefits, 
and what it takes to adopt. And then it requires a little hand holding, especially to teach them 
how to use the tool, and how do they benefit from the data that is incorporated into this tool. 
In the informal sector we have different levels. We can’t generalize all seed producers at the 
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same category of ICT literacy. So, there are some stakeholders who are well aware of using 
ICT tools. For them, the learning curve is short, whereas at the grassroots level, those who 
have not been exposed to smartphones (this is a smartphone based tool), it requires a little 
more hand holding, and sometimes even supplementing the smartphones and provisioning 
data. This transition generally requires quite a bit of effort and this is most important in order 
to make this tool successfully adopted by all stakeholders, especially seed producers at the 
grassroots level.  
Anna K. Wamache. ICT system of regulatory agencies? 
Reply. Yes; Seed Tracker offers a module suitable for regulatory agencies. 
Erick Chang'a. Can Seed Tracker work for other crops in order to maintain our improved 
varieties and to ensure adoption effectively? 
Reply. Yes, it is adoptable for other crops. 
Kwame Ogero. To what extent are cassava farmers (root growers) in Nigeria using Seed 
Tracker to access seed? As a farmer, can I install the app on my android phone and start using 
it to access seed without being part of a project? Who is hosting Seed Tracker in Nigeria and 
who is responsible for scaling up? Is it NASC or IITA? 
Reply. It is promoted through projects focused on establishing commercial cassava seed 
entrepreneurs. The tool adopter can scale the tool. For instance, NASC is responsible for 
scaling "NASC Seed Tracker" as an electronic tool for regulatory compliance. 
Apolo Kasharu. How is seed tracker different from seed tracker we heard from at the start? 
Reply. (That was Seed tracing, and this is Seed Tracker).   
Kwame Ogero. How can Seed Tracker be scaled, especially among root producers given the 
low penetration of android mobiles in farming communities? 
Reply. This is a digital gap issue. I advise performing a needs assessment to tailor a specific 
strategy to address the digital issue. A straightforward option is to organize groups to use a 
shared device to serve the community or equip users with smartphones.  In the interim, 
maintain a hybrid option to avoid excluding those who can't access ICT tools, especially for 
regulatory compliance requirements. 
PRESENTATION ON EXPERIMENTAL AUCTIONS 
Erik Delaquis, Senior Research Associate, Alliance of Bioversity and CIAT, see presentation 
here. 
Abstract 
Experimental auctions, where participants bid for seed with real money, help to understand 
how much farmers would be willing to pay for planting material. The auctions shed light on 
the traits and conditions that affect this price, and how willingness to pay may be influenced 
by gender or by other socioeconomic characteristics.  
Discussion, Experimental auctions  
Lawrence Kent. Are there examples of such auction results being used operationally by seed 
producers-sellers? Or is this only an academic methodology? 
Reply. There are many examples in many products. In seed the use of auctions in vegetatively 
propagated seed is a lot newer. You can find a lot more information on auctions of seed in 
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cases where it is true seed, grain crops, and hybrid crops. There are a few examples on the 
website, and here is a link: 
 https://www.frontiersin.org/articles/10.3389/fsufs.2018.00073/full. In our case in Lao we are 
constructing a model that’s working with private sector actors, like cassava starch factories. 
They want to enter the clean seed system space, but there is not any information on seed 
prices, so the will use this data to set the price of seed.  
Carl Wahl. What are options for following up to validate the proposed bids (before planting) 
with what was actually paid (after planting)? 
Reply. We thought about that. There are several practices. One that is gaining ground is the 
use of experimental shops, like pop up seed sale booths to validate those price points. In our 
case, a month after the auctions we returned to two of the villages with a large tractor trailer 
with seed to sell, to see how the results matched up with the auction.   
Deusdedit Peter Mlay. In Tanzania there is a pre-set price for the certified materials, 
especially in cassava. How can experimental auction be used in this case? 
Reply. There are a few ways. You can compare the price people would pay for certified vs 
uncertified seed. You would be asking: does the price for uncertified cassava approach the 
price for certified material? A more sophisticated approach would be to think about seed 
treatment and make them very similar. They might all be certified, but they have different 
flesh color, and that way you can exclude certification and narrow in on that key quality you 
are interested in. Or you could focus on big sellers or small ones. Or is the seed coming from 
someone the bidders know, or someone they don’t know.   
Jean Claude Nshimiyimana. What are the key points to consider for minimizing the negative 
influences caused by some people in group auctions? 
Reply. In any group auction you have this issue. You have some people that are going to place 
crazy bids. That is why we like to use sealed bids. In one slide I said we were going to talk 
about silent, sealed bids. The bidders can’t see what the other people are bidding. And the 
silent part is important. They can talk to each other. And in that way you try to minimize these 
negative influences as much as possible, to prevent people from talking. So we joke about 
saying, “no cheating”, “no talking to your neighbor.” These are jokes that encourage people 
to really give their own perceptions, not to chat with each other and conspire. There is a lot 
written about these strategies for conspiracy in auctions and how people can rig the results. 
I didn’t talk about how it is popular to use second or third or fourth price auctions. The winner 
doesn’t pay the top price; they pay the second price. That reduces people’s tendencies to bid 
high or low. That lets people give more realistic bids.   
Apolo Kasharu. The issue is auction. What is experimental in all these? 
Reply. By selecting carefully which products we compare in the auction, we are choosing 
“experimental treatments”. With a big enough sample size, we can then statistically test for 
differences between products, or between single characteristics of seed. There is a large 
literature around the experimental aspect you can check out. 
Deusdedit Peter Mlay. Sometimes biding can result in a lower price which a producer will not 
be able to offer his materials. How to get around this, if this happens? Maybe we should set 
a minimum price before starting the auction. I suggest. 
Apolo Kasharu. Vegetatively propagated crops have very low levels of competitive prices. 
How do these auctions increase interest to offer higher prices? 
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Basil Mugonola. In the experimental auctions, the farmers may not be fully aware of the full 
range of characteristics of the new varieties. Do you have to provide this information before 
the auction? 
Sethuraman Sivakumar Paramasivan. In a project site where the improved varieties are 
demonstrated, there may be farmers in different stages of innovation decision. The 
experimental auctions work only when they reached "intention to use " stage. How will you 
apply this in a diverse group of farmers who are under different stages of innovation decision? 
 
DAY 3 – JULY 29TH   
Watch the recorded presentations here. 
REVIEW OF DAY 2 
Jorge L. Andrade-Piedra, plant pathologist, CIP, see presentation here.  
PRESENTATION ON THE INTEGRATED SEED HEALTH APPROACH 
Karen Garrett, Professor, University of Florida, see presentation here. 
Abstract 
The Integrated seed health approach is a tool for evaluating how quality seed purchases, 
disease-resistant varieties and on-farm management work together. The seedHealth model 
generates likely outcomes of seed health management combinations. It helps to evaluate 
requited system improvements needed for better seed health.  
Discussion, Integrated seed health approach  
Jason Nickerson. It could be interesting to pair up this tool with data from seed of value chain 
purity assessments that value the level of similarity and purity between different seed classes, 
including breeder seed. 
Reply. That’s one thing we had in mind for this model, also that it can be a component of 
other sorts of models and in other sorts of questions. That would be interesting to think 
about, how to integrate it into the kind of model you just mentioned. We’re also thinking 
about it and have taken some steps towards the seedHealth model, in something like an 
impact network analysis, where each node or each grower in an impact network analysis 
represents one farm, and so then something like the seedHealth model could be used to look 
at disease build up in a farm, and the implications of that build up across the network. We are 
interested in using the seedHealth model in other contexts as well, especially since the 
seedHealth model lets us see what is happening at one location, then it could be incorporated 
into systems analysis that look at how individual farms scale up through the system.  
Jeff Bentley. You are also the author of the INA, and the model is also fairly intuitive.  
Reply. We intended to set them up so that they reflect how people think about a disease 
management system.  Maybe it’s worth taking a minute to compare those two. The 
seedHealth model focusses more on what happens at an individual farm, so based on the 
choices of an individual farmer, what is going to happen with the disease load at that farm? 
If people are saving their own seed, and there is a tendency for disease to build up over time, 
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then that might be worse for the farm, but if they have other strategies like resistant varieties 
and on-farm management (like positive selection), then the disease build up might not be 
such a problem on the farm, or they might be able to save their own seed for some years 
before there’s an economic incentive to buy new seed. And then the impact network analysis 
that I was talking about yesterday is looking more at a system level, so how does an individual 
farmer influence a system, for example if disease builds up on one farm and that farmer 
shares seed, what are the impacts on the larger system?  
Charles Staver. How does the seedHealth model interface with special epidemiological 
models? Or how does seedHealth take into account special dimensions as for example disease 
spread? 
Reply. We have a parameter in the model for level of external inoculum, so if you are just 
considering one farm it can be pretty hard to see what’s the risk from sources of disease that 
are coming in from outside the farm. So, if you are just looking at one farm that can be kind 
of mysterious; what are the other sources? But then once you think of the farm in the context 
of the other farms that it might be close to, and the disease could spread directly from other 
farms that it is connected to through seed movement, those are the potential sources of 
outside inoculum. Some neighboring farms are close enough that insect vectors might spread 
disease. And other farms are linked to that farm through seed exchange.  
Bernardo Ospina. A very dangerous disease, cassava frog skin, is affecting a large cassava-
growing region in Colombia. It is asymptomatic and farmers only see the damage at harvest 
time. Basically, all of them used infested seed. How would you use the model in such a case? 
Reply. Without symptoms, it’s hard for farmers to use a tool like positive selection. I don’t 
know the background; maybe resistant varieties might not be available? If resistant varieties 
are available, that’s a great management tool. If there are no resistant varieties and if you 
can’t see the symptoms to help people use positive selection to save good seed, then people 
are more reliant on the third aspect the integrated seed health management approach: to get 
seed that is disease-free from outside. With this approach, you can think about these different 
options, and in hard cases it might lead you to conclude that it might be necessary to purchase 
new seed regularly, assuming it’s available.  
Erik Delaquis. Frog skin is a real challenge and we are afraid of it arriving in Asia.  
Reply. If it’s possible to only get a little bit of disease-free seed, and it’s only possible to do a 
little positive selection, and maybe there’s a low level of resistance, then you can also use a 
model like this to look at the implications of combining some of these partial measures and 
see whether they add up to adequate management or not. Or what management you would 
need to add to the system to make it work from an economic standpoint.  
Jeff Bentley. Does the model take into account different types of causal agents, so I’m not 
sure what frog skin is (a fungus, a virus, possibly a phytoplasma), but assuming it’s a fungus, 
does that make a difference in how you model it? Would you have to know beforehand what 
the causal agent is? Or could you use this for something that was pretty unknown?  
Reply. This model is a little bit coarse, in the sense that it is really looking at changes across 
the course of a growing season. So that gets rid of some of the detail, so if you are looking at 
rust fungi they could have lots of cycles of reproduction during the growing season. But we’re 
glossing over that to make it a more general model, so we’re just looking at how much 
pathogen reproduction there is over the course of the season. We’re not really getting into 
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the detail of particular pathogens, but having the course, temporal step at the season-level 
change makes it a more general model. 
Jeff Bentley. Can you tell us a little more about R? It’s an open-source software and it’s free. 
Is it difficult to use? Is there any reason you chose it for both of your tools?  
Reply. R has become really popular among ecologists and agricultural scientists. It has a lot of 
built-in programs for statistical analyses. We chose it because it is used by a lot of agricultural 
scientists, and it’s free, and it has a big user community. So if you have a question about how 
to use it you can just enter that into a search engine and someone in the world has had the 
same question and tell you how to solve the problem. One of its weaknesses is that if you are 
using R for the first time there might be a bit of a learning curve to figure out how to use it. 
That’s why we are interested in collaborating with people. Our team at the University of 
Florida could be the person on the team that is familiar with R, if that’s useful. But once you 
get over that learning curve, it allows you to use a really wide range of applications. It’s a great 
tool that takes a little bit of time to learn about.   
Maria Mayer Scurrah. Since each variety reacts differently to diseases and the degeneration 
rate will vary, the farm management and landscape also influence disease spread, my 
question is: if the model can be used to predict anything in a different context e.g. different 
altitude and different varieties? in other words: Is it always going to be location specific? 
Reply. The model includes parameters for weather effects on disease progress and the effects 
of resistance on disease progress, so that’s part of the demanding part. If you are going to use 
the model and try to make precise recommendations, then for each environment where you 
want to make recommendations, you have to have enough data to say how quickly disease 
builds up in that environment. If you are just interested in understanding the system in 
general, you could use a general type of model, and put hypothetical parameters in the 
model, but if you wanted to use the model to give farmers recommendations, then you’d 
need enough data to characterize disease progress for each environment and for each variety 
that you are thinking about. Maybe you wouldn’t have to study each of a large number of 
varieties, but you would have to at least be able to group the varieties in terms of how 
susceptible they are to the types of disease you would see in your environment.  
PRESENTATION ON THE CASSAVA SEED UNIT TOOLKIT 
Jason Nickerson, Senior Program Manager, Context Global Development, and Temi 
Adegoroye, Sahel Capital, see presentation here. 
Abstract  
This tool enables cassava processors to evaluate the value proposition of vertically integrating 
into seed production. The tool can help a private processing company craft a business case 
for establishing a cassava seed unit, to provide seed to the growers who sell cassava roots to 
the processor.  
Discussion, Cassava Seed Unit Toolkit 
Kwame Ogero. Has the Cassava Seed Unit Toolkit been tested anywhere, especially in a 
developing country context? How scalable is this, given that SAH is a patented technology? 
Reply. It has been piloted in Nigeria with five processors now. It is based on SAH which comes 
with its own license. That is important because of the cost assumptions imbedded in the 
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model. However, if there was another approach to multiply seed, then you could replace the 
SAH costs with the costs from the other system, and the model would work.   
Margaret McEwan. What differences in assumptions have you seen across Paraguay, Brazil 
and Nigeria? In the other countries, was profitability based on the whole product cycle?  
Reply. This whole set up is based on the vertical integration model observed in Southeast 
Brazil, and through CODIPSA in Paraguay, and Southeast Asia. That is all based on a whole 
lifecycle approach to profitability, thinking about efficiency inside the factory as being the 
driver. It is the core business of processors. It’s really being where the return comes for 
customers, partners, processors. Could this system be profitable, independent of having a 
processing factory? It’s really about willingness to pay for improved, clean planting material. 
If that exists, and there is a margin between cost of production and willingness to pay, there 
is an opportunity. The other thing that feeds into that is the costs of production. It’s not just 
about higher average revenue for sales, but it’s also about cost of production. So, if you can 
reduce costs, and look at what a grower wants to pay, then there’s an opportunity. In the 
model that we developed, in the context where we developed it, we didn’t find that to be the 
case. Seed sales did not cover the investment costs and the running costs of the system.  
Edward Walters. Is there a minimum processor size to justify undertaking the approach? 
Reply. Economies of scale do matter here. These production systems do turn out a lot of 
material, so the real advantages come with some level of scale of processing capacity.   
Eric Delaquis. You mentioned that seed sales were not enough to turn a profit on their own. 
Is this statement based on market prices observed in a particular location? 
Reply. That is context specific. That is based on our experience in Nigeria, and willingness to 
pay for improved material, or to deduct the higher costs from when they deliver roots to the 
factory.  
Phineas. How can you explain to a farmer or to extension staff the Cassava seed unit toolkit 
in simple terms? 
Reply. The focal point of this is to put the processor or the stakeholder at the center of this 
and create the tool from their perspective. It’s about understanding the value to all the actors 
in the seed value chain. That connects production of cassava to an end user or a processor, 
and what is the value to the outgrowers, and to the business as well.  
Reply. The tool is focused on the processor, so it might be difficult to explain it to a smallholder 
farmer or an extension agent. It is basically a tool that helps you to understand the value of 
an improved variety.  
Stephen Walsh. Sorry I missed it, what the is the unit cost per cutting for material coming out 
of the out-growers? 
Reply. This is going to be highly specific to a processor. We can share this model with you, to 
see the base-level assumptions, but ultimately it depends on the specific cases of the 
processors.   
Stephen Walsh. Can you say what it is now? 
Reply. I just sent you the base model with cost per cutting at the outgrower-level, based on 
assumptions for inputs (including seed from processor), production cost, and stem yield per 
hectare which need to be tailored to specific contexts. The base model has a cost of cutting 
between $0.01 and $0.03 depending on your assumption for the exchange rate. 
 
3 0    R E P O R T  F I R S T  S E M I N A R  F O R  C O U R S E  O N  R T B  S E E D  S Y S T E M  T O O L B O X   
Stephen Walsh. Thanks Jason. Just the back of envelope at 1 cent a cutting = 100 USD for a 
certified outgrower (10,000 cuttings @ 1 x 1 spacing) - assuming the target is to get the price 
down to about 1 cent to make it feasible. 
PRESENTATION ON THE SEED REGULATORY FRAMEWORK ANALYSIS 
Margaret McEwan, Senior scientist, International Potato Center (CIP). See presentation here. 
Abstract 
This tool provides actionable evidence on policy and investment options to accelerate seed 
system and market development. The analysis catalyzes dialog among stakeholders on 
appropriate regulatory frameworks for vegetatively propagated crop (VPC) seed systems. It 
can be used to describe the regulatory framework of an entire, national seed system.  
Discussion, Seed regulatory framework analysis  
Jeff Bentley. Near the end of your presentation you mentioned the checklists. These are lists 
of questions to ask in key informant interviews with different stakeholders, like policy makers, 
researchers and others. It’s quite a valuable resource. You can use these as a draft for your 
own lists. You used those in several countries.  
Reply. Yes, we piloted them in Kenya, and it was important to do a literature review first to 
understand some of the issues around the crops. Because if you’re working with key 
informants you want to know what’s happened in the past. In Kenya, the pilot was using seed 
potato and then the checklists were improved, and adapted for cassava in Nigeria, and then 
in Vietnam it was cassava and potato. We tried to mainstream gender into the checklist. They 
are a guide, and are not to just to take the list and apply it, but it’s always easier to have 
something to start with and adapt, rather than starting from scratch.  
Abebechindi Egebasa. Can we amend the checklist to our context or use as it is? 
Reply. It is critical to adapt it to your crop and context, but it is better to start with something 
and adapt it. We use the Multi-stakeholder framework (MSF) to make sure that we are 
covering all the stakeholders in a country. We often forget some stakeholders, like traders, or 
informal markets. We might be focused more on the formal side of the seed system, so for 
your context there might be other stakeholders. For example, in Uganda with sweetpotato 
systems we are appreciating much more the role of aggregators who act as links between the 
markets for roots and root producers and seed producers.  
Charles Staver. How does this framework take into account the different RTB crops which are 
quite different in their degree of commercialization and of course the nature of the planting 
material and the importance of local diversity? 
Reply. When we call the tool “seed regulatory framework analysis” the framework we are 
talking about is the national seed regulatory framework. That includes the policy, the 
legislation, the regulations, the seed standards, and any schedules associated with those. 
Every country’s seed policies are different, and so the seed regulatory framework is also 
different. But the challenge is that most of the seed regulatory frameworks are based on the 
seeds for grain crops. So, you get oddities like how many lots should be sampled, and 
germination rates, and so language and the thought processes are not appropriate for 
vegetatively propagated seed. That’s why we’re trying to use this tool. Then you have the 
comment on commercialization. This is important, so where our study is looking at seed 
potato, which is relatively more commercialized, for seed and for ware potato (and perhaps 
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for cassava in Vietnam). Will the price you can get for seed (and that farmers can get for their 
ware product) cover the cost of certification or not? We’ve got Erik here, and if you look at 
commercialization of cassava in Southeast Asia, and the vertical integration that Jason talked 
about, your ability to use an external, quality assurance system may be better, because you 
can cover those costs. But for some crops, like sweetpotato, the added cost of inspection for 
certification may outweigh the actual cost of the seed. That’s why VPCs need more 
appropriate regulatory processes. Rather than with grain crops where you may have 
centralized production and storage, for many of the vegetatively propagated crops that 
doesn’t make sense, because they are perishable and bulky, so we’re looking at much smaller, 
more dispersed production units and what are the implications of that for seed regulation 
and inspection procedures? 
Charles Staver. Another way to ask the question might be whether what works for potato 
with few varieties in Uganda is also applicable for banana with many, many varieties? 
Setegn Gebeyehu. Once a study is conducted using this tool, for how long will the information 
generated remain valid (because seed systems are so dynamic by their nature) for use by 
researchers, policy makers, etc.? Do you think the same tool can be employed to carry out 
periodic (follow-up) studies to monitor the changes happened/made in the seed system of 
the region/country where the previous study has been conducted? 
Reply. When we are looking at policy and regulatory processes, which are legislated, i.e. they 
are part of the formal system, the lag time between what is happening on the ground and 
how that can be appropriately reflected in the regulatory process can be long. From using this 
tool and understanding the different layers of legislation from policy to legislation to 
regulations to standards to schedules to guidelines, the decision-making at each level is 
different in government. Some policies have to be made by the legislature, and others can be 
signed off by ministers, but further down the chain decisions can be made by the head of the 
regulatory body, and often within that body there are committees that can meet and assess 
new information and adjust standards or guidelines. We haven’t repeated the use of the tool 
and we would need to change the checklist. Then, depending on any change that has 
happened in the legislation we would have to adjust the checklist to review that.  
Stephen Walsh. I am wondering to what extent these tools could be used in specific projects 
to help implementing partners design and develop their own seed quality protocols? I ask 
this, as it is not evident that it is realistic to see the quality standards driven by the public 
sector as much as from funded projects, or for nascent private sector. My concern is: 
developing new frameworks for quality, but then expecting it to be 'operationalized by public-
sector seed regulatory agency' where currently they struggle to operationalize, even for 
cereal crops. 
Reply. I think there would need to be some adaptation. But the current checklists do ask what 
are the existing quality assurance (QA) processes (both internal and external) highlighting 
constraints, so this could be the basis for arguing for internal QA, perhaps using the existing 
seed standards, but with peer inspection or accredited inspectors. This is easier if a country 
allows a QDS type seed class. However, still in some countries selling seed which has not been 
officially certified is illegal. So we still need to argue for the recognition of the informal seed 
system. As part of ISSD Africa (https://issdafrica.org/) we are developing an inventory on 
more appropriate QA approaches, and engaging through the AU Seed and Biotechnology 
group. Some see QDS as a step towards the formal system, however it should be considered 
appropriate for some types of seed in its own right. More discussion needed! 
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Saadan Edson. Can the Seed regulatory framework analysis be used for cross border trade? 
Reply. Yes, in Vietnam, the framework was used to look at cross-border seed trade. The paper 
is here: Gatto, M., Le, P. D., Pacillo, G., Maredia, M., Labarta, R., Hareau, G., & Spielman, D. J. 
(2021). Policy options for advancing seed systems for vegetatively propagated crops in 
Vietnam. Journal of Crop Improvement, 1-27. 
 https://cgspace.cgiar.org/handle/10568/111553 
Steve Walsh. Thanks Margaret for your thoughts here. It would be good to learn more about 
the QA inventory efforts under ISSD Africa and AU Seed and Biotech group. Will follow up. 
PRESENTATION ON THE SUSTAINABLE EARLY GENERATION SEED BUSINESS ANALYSIS TOOL 
(SEGSBAT) 
Srinivasulu Rajendran, Agricultural Economist, International Potato Center, see presentation 
here. 
Abstract 
SEGSBAT can be used to analyze the financial performance of an early generation seed (EGS) 
business. It generates financial indicators (such as net profit, profit margin, fixed and variable 
production costs, revenue and volume of sale). It helps EGS businesses to become established 
on a sound financial footing.  
Discussion, Sustainable early generation seed business analysis tool (SEGSBAT) 
Jordan Houegban. How can you adapt this tool to banana seed systems? 
Reply. Banana is a perennial crop, whereas sweetpotato has a different crop cycle, so we 
might have to look at the process in different stages to estimate the cost. With banana, if you 
have already estimated production costs, we should be able to plug that information in. If you 
have already developed a multiplication calendar for banana, based on the seed requirement, 
we should also be able to plug that information into this tool. Assuming we do not have that 
information, there are steps to estimate your costs, and to prepare your multiplication 
calendar, so we should be able to guide those who are working on the banana seed system. 
We can include those required indicators, so they can fit into the SEGSBAT.   
Abebechindi Egebasa. In sub-Saharan Africa, if it is not supported by public funds for R&D 
and EGS production and supply, is it possible for our farmers to afford and buy EGS? 
Reply. That’s the whole process of doing this exercise. Often people think that high quality 
seed is expensive, so they may not be able to buy it. For example, in Kenya they used to sell 
sweetpotato basic seed at the cost of 50 shillings per cutting, but after we conducted the real 
time costing, they reduced the cost to 10 shillings. We did it by stages, so you know where to 
reduce the costs, to increase the economics of scale, so by the time the seed reaches the final 
stage, it is going to be very cost effective, more competitive, and farmers can afford to buy 
the seed. Our ultimate aim is to equate the market price with our estimated price, to make 
sure that it is affordable to the farmers.  
 
Deusdedit Peter Mlay. Please send the link for the toolbox. 
Reply. https://tools4seedsystems.org/  
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NEXT STEPS AND CLOSING REMARKS 
Jeff Bentley, course facilitator, see presentation here. 
This course on the seed system Toolbox is in three phases: 
1. This seminar 
2. Field work 
3. Final seminar 
Phase 2, field work: Soon after this meeting, the facilitator will contact the ACTTs and invite 
them to select one to three tools to use for a field study in their country, with guidance from 
the tool owner, the facilitator and from the project leaders (Andrade-Piedra, McEwan and 
Almekinders). The ACTTs will keep diaries, videos, blogs of their experiences in using the tools. 
The project will help the ACTTs write up their results 
Phase 3, final seminar: The ACTTs will present their results in a seminar on 25, 27 and 28 Oct 
(one day per country). Everyone will be invited to attend the final seminar. The ACTTs will 
write a proposal, based on their paper and presentation. 
Early in 2022 is expected to hold further training on the Seed System Toolbox. 
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EVALUATION OF THE SEMINAR 
At the end of the last 
day, a short, online 
questionnaire was 
posted, to gauge 
participants’ satisfaction 
with the course. Thirty-
eight people left 
comments. 
Three-quarters of them 
had attended all three 
days of the event.  
All but one felt that the 
announcements and 
information surrounding 
the seminar had been 
satisfactory. 
Over half (61%) said that 
the technical content 
was very relevant. A third 
thought that it was 
relevant. Only 5% said it 
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Just under half (47%) were very pleased with the format of the seminar (three days, two hours 
per day, with a mix of pre-recorded and live sessions, and Q&A). The rest thought it was good, 
but not very good.  
Next time we should record the presentations so that the audience sees the person speaking, 
rather than training the spotlight on the presenter who just sits there in silence, listening to 
the recording. And we can improve the question and answer session, so that participants all 
see the questions that the others type in.  
All in all, the seminar was warmly received (Question 5). 
 
 
Suggested improvements for future events, comments from the participants  
It would be nice to know the different countries participants are coming from. 
Anna K. Wamache 
 
Excellent sessions - sorry could only attend 2 days... really well done. Congratulations on all 
your efforts. Would love to have seen more NGO types - field based practitioners of INGO and 
local NGO - more engaged … not evident to what extent they were present. It seems to be an 
important target for RTB given the decentralized nature of these crops. 
Stephen Walsh 
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I would have liked to see more about specific examples and types of results and insights and 
how they were converted into practice. And more about how different crops and contexts 
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